JZREPORY::

P < TR AR

CENTRAL INTELLIGENCE AGENCY

NtmmnWmuwwdkwmm~md~lwbﬁ.Y-‘o
1€, ULL Sas Itiwlva,hwemo{Mn—wm_u—w'—n—\lwwwb.

COUNTRY  UBIR

S8 T tiges cf Cosmc Berlnu of S8atellites
Datersined au Bools of dcsc/Arec
Tutio and Lumdnosity Dute/Bitler
De*s m UB Sctellites for Caxxrctive
Purposes

1. Ecsed upm duoerved orsifcres rutice Lo a dyusic colel cticcphere
with expected ¥ine voriatious cxchined with 150 lodnceity cbservoe
41 28 (opticel end warlé-vide) dvteired fous tie g {t-oxign, 7 have
mwtamuurglmu-ccmmu&mmcod
Cozaos sotadlitec. We tlsv used € e case Lpe o faralca to exgurte
cudlur C ta £or vever-l US octellites, fur caperetive purpooen:

=TT U rgidaltite” - wae (/e ) ‘Ae ()
" a. Cossoe 1 ' 7.2 £ 0.5 2.7 é* o.szg x 103
Cooooc 1 Boemet 11,4 11,28 3.76 (% 0.7C) x 105
b. Cosxa 2 2.5 & 2.k 1.15 2* o.3o§ x 10%
Coaso 2 Bezet  35.03 % 2.10 1.0 (¢ 1.27) x 100
c. Cosmoa 3 26,3 % 3.3 1.21 (#0.%) x 10t
Cosoe 3 Bocket 2.5 ¥1.(2 1.83 (t 0.k0) x 10°
a. Cocaos b 19.8 & 2.k 5.72 % 1.%; z 10%
Coocaoo b Rociiet 5.3 T 5.8 2.0 (t 1.13) x 109
e. CoG3 5 2.0 t3.T5 2.t 0.33; x 1
Coocoo § Bocket 1.3 % 2,13 2.k2 {t 0.75) x 10°
X7 t1 + *

15.5 * 1. to




Etel1tne P T S
g. Goemos T é.{*&'n x.csito.”;xx&
T Goswe TBiat OB TRW
i, Gommos ' + .£8 (# 103
il vecod FUNIRE. i G 5 28 Wi
1. Vortaks TIX &IV GR.9 T 8. 1.18 (¢ 1.65) x 16%
3. 6 C- guuwm 17.6 teo. Y 136 x 3% :
. 62 C- ot A6 tpco 116305 R
t. G Mon oy 2636 116235 /“'
n L vage T2 €306 1,16 x 165 ;
2. .82l Tata. 178 TR00 1.36 x 305 P
ase

e ) b ESTER

ST (%o, 100 © M8 ‘36 1.9%2.2 s
A8 ot PMES BT 9.0 @l im0t me) 7
> 28 (tom8) ss5 GOt X rois

2.8 ithnzgﬁ‘ W*g 6k (2 5.1)-:2.0(35.0) 3‘.-

o (% 1.09) x 203 o8t g8 - ts8 . s
‘ Gs**’-’s: © so %asmey &3(?:.9);315@1&5) r
a.Ln-go.s 308 ,\‘. s ¢ Gy ' s

amﬁ(to.;.\zgui . emt =6 sed2e T
2.85 (2 0.92; » 18 entmwy T.2¢( 3-11:5-0(*18.5)

£..3.% (2 1L.23) =366 290 £ sy 8321,
sa(tuoe).u‘ Mp0 2379 n(*s-n:h&s(tms)

& 1.02 {t o.a; xxx:; =, %0 £14000

-
.
s
>3
s
3.5 (tex)x | maot 630 T3 (’ 5-3) x 36.5 (to68) ¥ e A
T h, 341’ %1.18) x 36203 P A
i- ; P 33-- w(-'):r:-s(-)!
1,715 (t20.8) x5 15,70 Mmoo 12.5 £.35.0 s LA
3. Lok (* 0.03) x 206 Mgo t 297 . 5.0 x £5.0 v i
K £.6 (¢ 0.23) x 15 ko sey 5.0 x 25.0 - :}\gﬂ
% 3.8 ( 0.72) x 266 T # 1559 5.0 x 5.0 x *%"QM
1.9 (20X)=x b 00 ’“ 793 5.0 x 25.0 L "\}b‘,ﬂ‘\\‘
. £2.06 (2 0.24) x 105 W 5.0 x 25.0 * .-

[‘s-mmu—m r-~h~u¢mawj
¢ Based co only eme 3




AR -~.?.t,¥;y\?«t;“ s = gy

S
Do e o

R e B
ol =
A
=
S 5
3
S

7
. >
)

t"l <A/

Whoz s ORI S
%ﬁ!&%‘i—‘&-",ﬁ_zﬂ.’f T

Na githe 155 .:_.;( A
ol AT LIRS PR
e i ey AR
A TIAY g ¥ £ =
) P v,
£ o ¥
5
23




TABLE OF CONTENTS
N

THE PROBLEM -

FOREWORD

SUMMARY AND CONCLUSIONS
SIMPLIFIED TABULAR SUMMARY .
DISCUSSION

I. AIR DEFENSE MISSILE SYSTEMS
The Threat and Soviet Requirements
Development Capabilities and Programs
Surface-to-Air Systems .
Air-to-Air Systems .
Factors Affecting Operational Capabxhtxes .

II. AIR-TO-SURFACE MISSILE SYSTEMS .
Soviet Requirements .
Development Capabilities and Programs
Factors Affecting Operational Capabilities .

IIT. SURFACE-TO-SURFACE MISSILE SYSTEMS .
Soviet Requirements ..
Factors Affecting Development Capabmtles
Ground-Launched Systems .
Development Capabilities and Prcgrams .
Factors Affecting Operational Capabilities .
Naval-Launched Systems .

Special Problems Aﬂ'ectmg Naval-Launched

Capabilities
Capabilities and Programs .

IV. SPACE PROGRAM . .
General Scope of Program
Factors Affecting Accomplishment of Program
Capabilities to Accomplish Specific Objectives

Missile




TABLE OF CONTENTS——Conf\inued

N

ANNEXES

-

ANNEX A — Detailed Tabular Summary, Probable Soviet Guided
Missile Development Programs and Possible Soviet
Space Development Program . . . . . . . . .

ANNEX B — Soviet Guided Missile Test Ranges, Testing, and Mis-
sile Associated Activities

30

(limited distribution under separate cover)

ANNEX C — Estimated Nuclear Warhead Capabilities

(limited distribution under separate cover)

iv




28

V. SPACE PROGRAM

GENERAL SCOPE OF PROGRAM
Obijectives

106. Soviet objectives relaf'i.ng to space vehi-
cles cannot be regarded as requirements in
the usual sense of weapons systems needed to
oppose or counterbalance an enemy's-military
capabilities.
military considerations may have no bearing
on the decision to develop certain types of
space vehicles, although the successful devel-
opment of these vehicles could result in mili-
tary applications.

107. We believe that the ultimate foreseeable
objective of the Soviet space program is the
attainment of manned space travel on an in-
terplanetary scale. At present the program
appears to be directed toward the collection
of scientific data which would be applicable
to Soviet space activities, ICBM program and
basic scientific research. —While the Soviet
space program was undoubtedly initiated to
serve scientific purposes, an immediate aim
was to achieve political and propaganda gain.
Soviet earth satellite launchings to date have
ostensibly been in support of the IGY, al-
though the USSR has revealed almost no sig-
nificant data to the West. Future Soviet pro-
grams probably will be established for fairly
specific scientific and/or military purposes in
accordance with a planned, step-by-step pro-
gression from one achievement to the next.
We believe that the Soviet space program
aims to acquire greater knowledge of the earth
and the universe, together with the national
advantages to be derived from this knowledge.

108. We estimate that the Soviet space pro-

gram will be directed toward the following

specific objectives: i
— Unmanned satellites. There will be a
continuing requirement during this period
for unmanned instrumented satellites to
accumulate scientific data on space, as
well as surveillance satellites to obtain
weather data, geodetic information, and
other Information of intelligence value.
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In fact, immediate or known.

— Linar rockets. An important Soviet ob-
jective is to acquire sclentific data on the
moon. This data can be collected by un-
manned rockets launched to the vicinity of
the moon (lunar probes), by unmanned
lunar satellites, and by soft or hard frapacts
on the moon.

— Recoverable satellites. Successful ex-
periments with recoverable satellites, in-
cluding those containing animals, are essen-
tial to the attainment of subsequent
objectives.

— Manned earth orbital flights. Test flights
with manned high altitude research vehicles
(rockets or boost glide) probably will be
required to obtain necessary data on the
environment of outer space. Manned flights
will probably increase in altitude and dura-
tion, prior to the orbiting of a recoverable
manned satellite. In recent months, several
Soviet sources have stated that a manned
space vehicle is feasible and is one of the
USSR's prime objectives.

— Planetary probes. Rocket probes prob-
"ably will be launched toward Mars and
Venus in order to obtain scientific data not
otherwise available from earth satellites
and lunar rockets. '

— Manned lunar flights. Circumlunar
flights by manned space vehicles and even-
tually lunar landings.

— Manned interplanetary flight. This is
the announced ultimate goal of the Soviet
space flight program.

Organization and Priority

109. After about 50 years of general scientific
interest in astronautics and space flight, and
governmental interest beginning in 1934, the
first consolidated attack on the problem by
the USSR was announced in April 1955 with
the establishment of the Interagency Com-
mission for Interplanetary Communications.
There are some indications that this organi-
zation may have been in existence and active

ool e
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as early as the fall of 1954. Ifs charter pro-
vided that one of the Commission's first tasks
would be to organize work on the creation of
an automatic laboratory for scientific research
in cosmic space (an artificial earth satellite).
This was to be the first step in solving the
problems of interplanetary travel and to allow
Soviet scientists to probe more deeply into the
secrets of the universe.

110. There is no direct evidence on the priority
assigned to the Soviet space program. From
the launchings of the Sputniks, from state-
ments by Soviet scientists and high govern-
ment officials and from the fact that hard-
ware was diverted from the high priority mis-
sile program, we believe the inference can be
drawn that the Soviet space exploration pro-
gram has been assigned a very high priority.
In many respects Soviet space programs and
military missile programs are complementary;
we believe, for example, that the Soviet space
program has thus far primarily utilized pro-
puision units developed for the ICBM. There
is no evidence to indicate that this has ad-
versely affected the ICBM program, and we
believe that the space flight program will not
be permitted to Interfere with the early
achievement of an ICBM capability.

FACTORS AFFECTING ACCOMPLISHMENT
QOF PROGRAM

111. Prerequisites to the initiation of an ex-
tensive space program are the development of
large, reliable propulsion units and an ad-
vanced electronics program necessary for pro-
viding communications, guidance, tracking
and data handling. We have estimated that
to a large extent, the USSR has already de-
veloped these capabilities in the field of bal-
listic missiles. By utilizing military missile
development in the launchings of the first
three Sputniks, the USSR has attained an in-
itial success in its program of space explora-
tion. Further successes in the Soviet space
program depend upon capabilities in the fol-
lowing fields of scientific and technical en-
deavor.

112. Rocket propulsion. The weights of the

three Soviet satellites as announced by the
USSR (successively about 184, 1120, and 2800

lbs.) clearly demonstrate Soviet capabilities
for development of high thrust rocket engines.
Soviet interest in development of higher
thrust rocket engines, higher energy fuel com-
binatigns, solid propellants and advanced type
propulsion systems has been indicated. These
are desirable for future launchings of larger
satellites and necessary for manned inter-
planetary space travel.

113. Guidance, tracking, ard communica-
tions. We believe that the USSR is currently
capable of placing unmanned vehicles into
orbital flights around the earth with certain
elements of the orbit approximately prede-
termined. Achievement of more complex tra-
jectories (e.g., lunar shots) can be expected
to evolve from current capabilities. The USSR
has an extensive detection, tracking and data
handling network for use in its earth satellite
program.

114. All three Soviet earth satellites trans-
mitted signals on publicly-announced frequen-
cies. C

) J The Soviets have an-
nounced that Sputnik III was equipped with
memory devices to store collected data; L

]

115. We also have good evidence that the
Soviets are making impressive progress in the
field of radio astronomy. Although firm con-
nections have not been noted, such Soviet
effort can be applied to problems of communi-
cations and of tracking and navigation of
space vehicles.

116. Space medicine. The Soviets are con-
ducting an advanced research program in
space medicine. They have made particular
progress in studying rocket flight physiology
and in developing space flight equipment.
Advanced investigations are reported from the
Institute of Biological Physics and the Cen-
tral Scientific Research Institute of Aviation
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Medicine in Moscow and &t least 25 other ma-
jor institutes with an unknown number of
subordinate laboratories. At least 100 Soviet
scientists have been identified as the authors
of significant papers in the field.

117. The depth and scope of the Soviet re-
search effort in space medicine indicates an
intention to master the Tundamentals that
underlie human performance and behavior in
space. We belleve that high altitude rocket
experiments with animals have been con-
ducted for several years as announced by the
USSR, and additional medical and biological
data reportedly have been obtained from the
dog in Sputnik II. Research is also being
pursued on the effects of acceleration and
weightlessness, super saturation of the blood
with oxygen, “sealed cabin” experiments, and
other problems relating to manned space
flight.

118. Astrobiology. This field, dealing with
the study of possible living organisms on other
planets and of the adaptability of earth forms
of life to conditions on other planets, is a sig-
nificant research area in any space program
directed toward manned interplanetary flight.
Soviet interest In astrobiology is indicated by
the assignment in 1956 of research responsi-
bilities in this area to the Interagency Com-
mission for Interplanetary Communications,
which appointed a scientific council of out-
standing medical scientists to deal with this
subject.

119. Celestial mechanics. This highly complex
subject, which deals with studies of the mo-
tions of bodies in outer space under the in-
fluence of their mutual gravitational attrac-
tions, has an essential role in space flight re-
search. The Soviet Institute of Theoretical
Astronomy, the largest of its kind in the world,
devotes much of its effort to research in celes-
tial mechanics. There is evidence to indicate
that Soviet scientists have made extensive cal-
culations of moon flight trajectories.

120. Astrophysics and geophysics. The So-
viets are highly competent in the field of astro-
physics, and in those aspects of geophysics
relating to space travel. In general, the sci-
entific data obtained from satellites or other
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space vehicles will have significant value to
the USSR, not only in the furtherance of its
space research activities, but in the enhance-
ment. of its sclentific and technological
knowInge.

CAPABILITIES TO ACCOMPLISH SPECIFIC
OBJECTIVES

121. We believe the Soviets intend to pursue

an active space flight program designed fo put

men.into spice for scientific and/or military

" purposes. We also believe they intend to un-

dertake further scientific research utilizing
unmanned earth satellites, lunar rockets, and
probes of Mars and Venus. The dates given
for Soviet space activities estimated in this
section represent the earliest possible time
periods at which we believe each specific event
could be accomplished. We recognize that
the space flight program is in competition
with many other programs, particularly the
missile program, and that the USSR probably
cannot successfully accomplish all of the space
flight activities described below within the
time periods specified. We cannot at this
time determine which specific space flight
activities enjoy the higher priority and will
be pursued first.

122. Unmanned earth satellites.’* We believe
that the USSR could orbit scientific satellites
weighing on the order of 5,000 pounds within
the next several months. The USSR could
probably continue to place into orbit more
-and perhaps even larger satellites throughout
_the period of this estimate. As additional
sclentific data is obtained, the USSR could

u Reported characteristics of Soviet satellites suc-
cessfully launched to date:

Sputnik I Sputnik IT  Sputnik IIX
Weight 184 pounds 1120 pounds 2925 pounds
Length 23 inches about9l% 11° 8%~
feet
Diameter 23inches 5 plus feet 58~ at base
Orbit 170-580 150-1035 126-1163
miles miles . miles
Orbit 962 min- 10352 106 min-
Time utes minutes utes
Shape spliere cone conelike
Lifetime 3 months 5% months estimated
’ 6 months
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refine or develop new scientific instrumenta-
tion to be placed into satellites. Early in the
perlod of this estimate the USSR could place
into orbit and recover aeromedical specimens
from satellites, to provide essential Soviet
knowledge of recovery techniques and of ad-
verse effects of a space environment for man.

123. The USSR could probably orbit surveil-
lance satellites capable of low optical resolu-
tion (approximately 100-200 feet) at any
time within the next year, to obtain weather
data and perhaps some additional data of
military intelligence value, such as informa-
tion on fleet movements. Within another
year or two, the USSR could develop more
sophisticated surveillance sateilites, involving
improved photographic or TV reconnaissance,
infrared photography and/or ELINT. Such
satellites could provide more diverse scien-
tific and military information. The USSR
could also develop a communications relay
satellite within the period of this estimate,
should they elect to do so.

124, Lunar rockets. As far as propulsion and
guidance requirements are concerned, the
USSR has had the capability of launching a
probe to the vicinity of the moon since the
fall of 1957. A Soviet program of lunar probes
could commence with experimental rockets
followed by rocket landings on the moon.
Placing a satellite into orbit around the moon
requires the use of a retro-rocket and more
accurate guidance. We believe the USSR
could achieve an unmanned lunar satellite in
late 1958-1959 and an unmanned lunar soft
landing using retro-rockets about six months
thereafter.

125. Manned earth satellites. Sufficient sci-
entific data could probably have been attained
and recovery techniques perfected to permit
the USSR to launch a manned satellite into
orbital flight and recovery by about 1959-1960.
Recavery techniques from a manned satellite,
by both capsule and glide vehicle, appear to be
feasible and within Soviet capabilities. In
view of the wealth of Soviet experience with

pallistic missiles and earth satellite vehicles,
we believe that the capsule will be used in the
first Soviet attempt to recover & man from
orbit.

\,
126. Planetary probes. Planetary probe ve-
hicles could utilize existing Soviet ICBM pro-
pulsion units for the first stage and presently

" available guidance components. We believe

the USSR could launch probes toward Mars
and Venus with a good chance of success.
The first launchings toward Mars could occur
in August 1958, when Mars will be in the most
favorable position relative to the earth. More
sophisticated probes could be launched in Oc-
tober 1960, when Mars will again be in a favor-
able position relative to the earth. Similarly,
the first launchings toward Venus could prob-
ably occur in June 1959, and more sophisti-
cated probes could be launched in January
1961.

127. Manned circumlunar flights, Contin-
gent upon successes with manned earth satel-
lites, the development of a new, large booster
engine, and concurrent advances in scientific
experimentations with lunar rockets, the
USSR could achieve a capability for manned
circumlunar flight with reasonable chance for
success in about 1961-1962.

128. Manned lunar landings. We believe that
the” USSR will not have a capability for
manned lunar landings until sometime after

1965.

129. Space platforms. Thére is insufficient
information on the problems involved in con-

_ structing platforms in space to permit us to

estimate Soviet capabilities in this regard. We
believe, however, that the USSR would be
capable of placing a very large satellite (say
about 25,000 pounds) into orbit in 1961-1962.
Such a yehicle could serve some of the scien-
tific functions of a space platform without the
difficulties of joining and constructing such
a platform in space from parts separately
orbited. '




